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Thiol 의 친핵성 첨가물의 합성 (제VIII보)
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요 약. ^-Acetyl-^-benzoylstyrene 유도체에 대한 thioglycolic acid, benzenethiol 및 benzylmer- 
captan의 첨가반응에 관하여 연구하였다. jS-acetyl-^-benzoylstyrene 유도체는 쉽게 thioglycolic acid, 

benzenethiol, benzylmercaptan 반응하여 다섯가지(2-acetyl-2-benzoylT-phenylethyl)thioglycolic 

ac네 유도체 (Ila-IIe), 다섯가지 의 (『acetyl—2사)enzoylT-phenylethyD benzenethiol 유도체 (IIIaTHe) 

및 다섯가지의(2-acetyl-2사)enzoylphenylethyDbenzylmercaptan 유도체 (IVaTVe)를 합성한다.

ABSTRACT. The addition reactions of thioglycolic acid, benzenethiol and benzylmercaptan to 

jS-acetyl-jS-benzoylstyrene were investigated. ^-Acetyl-jS-benzoylstyrene derivatives easily underwent 

addition reactions with thioglycolic acid, benzenethiol, and benzylmercaptan to form five (2-acetyl- 

2-benzoyl-l-phenylethyl) thioglycolic acid derivatives (Ila-IIe), five(2-acetyl-2-benzoyl-l-phenyle- 

thyl) benzenethiol (Illa-IIIe) derivatives and five (2-acetyl-2-benzoyl-l-phenylethyl) benzylmercap

tan derivatives (IVa-IVe), respectively.

INTRODUCTION

Nucleophilic addition to the double bond of 

activated olefins is an important elementary 

process in organic chemistry1"2 and recently the 

kinetic studies are carried out systematically3. 

However, not much systematic work for the 

isolation of nuceophilic adducts has been done.

The addition of thiols to a, ^-unsaturated 

compounds is interesting because much informa
tion has appeared in the literaturesw concerning 

the antiviral and antitumor activities of their 

adducts.

In the previous paper, nucleophilic adducts 

of thiols to ^-nitrostyrene8, o), G)-diacetylstyrene9 

and a-cyano-jS-phenylacrylic acid derivatives10 

have been reported.
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Table 1. Physical, analytical and spectral data of thioglycolic acid adducts to j8-acetyl-^-benzoylst yrene 
derivatives

derivatives mp(°C) ir(cm~x) nmr (ppm) -
Elemental analysis Neutralization Eq. yield 

(%)Calcd. (%) Fount (%) Calc. Found

H (Ila) 218~
220

2900〜3400
(broad)
1660
1720

O 
2.36(s, C~CH3) 
3. 02 (s, CH2COOH) 
5.04(m, CH-CH) 
7.14〜8. 04 (m, Ph)

for C19H1Q4S
C, 66.64
H, 5.29

C, 67.37
H, 5.68

342.42 346. 37 76

/>-Cl (lib) 113~
115

2900〜3400 
(broad) 
1650 
1710

0
2.42(s, C-CH3)
3. 04(s,CH2COOH)
5. 06(m, CH-CH)
7. 00〜7.98(m, Ph)

for C19H17O4SCI
C, 60. 55
H, 4.55

C, 61.67
H, 4.86

376.87 381.46 93

/>-CH3(IIc) 221 ~
223

2900〜3500
(broad)
1660
1720

2.18(s, CHa-Ph)
3. 02(s,CH2COOH)
5.08(s, CH-CH)
7. 23〜& 23 (m, Ph)

for C20H20O4S
C, 67. 39
H, 5.66

C, 59.76
H, 6.39

356.45 358.27 70

/>-NO2(IId) 108~
109

2900〜3500 
(broad) 
1650 
1720

0
2.32(s, C-CH3)
3. 02 (s, CH2COOH)
5.08 (s, CH-CH)
7. 23~8. 23(m, Ph)

for C19H17O6SN
C, 58.90
H, 4.42

C, 59.76
H, 4.74

387.42 385.65 98

jn-Cl(IIe) 123~
124

2900-3500 
(broad) 
1970 
1730

2. 40(s,COCH3)
3. 04(s, CH2COOH) 
5.06(s,CH-CH)
7. 03-8. 02(m, Ph)

jor Ci9Hi7O4SC1
C, 60.55
H, 4.55

C, 62.26
H, 5.36

376.87 378.36 60

RESULTS AND DISCUSSION

The jS-acetyl-jS-benzoylstyrenes were prepared 

by the reaction of benzaldehyde derivatives and 

benzoylacetone. Then the nucleophilic adducts 

were prepared by the typical Michael type reac

tion of thioglycolic acid, benzenethiol and benz

yl mercaptan to jS-acetyl-^-benzoylstyrene deri-

(ii) 

(in)

(iv) 

L-LH3 r = ch„cooh
애"、C C W 2

J 注6*5 R=C 새 $

0
R=C6H5CH2

X = H (a)

(d)

m-Cl (e) Ila-IIe, 11 1 a-IIle, IVa-IVe

vatives. Since the compounds, (la-Ie) were no 

longer the conjugated system by forming the 

adducts, the products were easily confirmed by 

IR and NMR spectral data. Physical and che

mical data of thioglycolic acid, benzenethiol 

and benzylmercaptan adducts were recorded in 

Table 1, 2 and 3 respectively. The ab옹。rption 

at 1600 cm-1 (C=C stretching) disappeared and 

a broad band at 2500~3300cm-1 appeared, which 

is attributable for carboxylic OH in thioglycolic 

acid adducts. Two doublets at 4.30 and 4.80 

ppm (CH-CH) were observed in the adduct. A 

singlet at 3.06 ppm (5-CH2COOH) in thiogly

colic acid adducts and a singlet at 3.38 ppm 

(SCHMHQ in benzylmercaptan adducts were
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Table 2. Physical, analytical and spectral data of benzenethiol adducts to j3-acetyl-j9-benzoylstyrene derivatives

derivatives mp (°C) ir (cm*1) nmr (ppm)
Elemental analysis

yie너 (%)
Calcd (%) Found (%)

H (Illa) 138〜139 1650
1700

2.26($, COCH3)
5.02(m, CH-CH)
6.98 〜7.87 (m, Ph)

for C23H20O2S
C, 76.63
H, 5.59

C, 78.50
H, 5.70

76

p-C l(IIIb) 139^140 1660
1700

2.25s(, COCH3)
4.98(m, CH-CH)
6.98〜7.87 (m, Ph)

for C23H19O2SCI
C, 69.95
H, 4.85

C, 71.60
H, 5.04

84

(IIIc) 69~ 70 1650 2.12 (s, CH3Ph)
2.27(s, COCH3)
5.04(s, CH-CH)
6.90~7.95(m, Ph)

for C"&CbS
C, 76.97
H, 5.92

C, 78.32
H, 6.06

80

ANO2 (Hid) 140~141 1650
1700

2.21 (s, COCH3)
5.02(s, CH-CH)
7.05~7,95 (m, Ph)

for C23H19O4SN
C, 68.13
H, 4.75

C, 69.46
H, 4.91

88

m-Cl (Hie) 1650
1690

2. 20 (s, COCH3)
4.95(s, CH-CH)
6.80~7.88(m, Ph)

for C23H19O2SCI
C, 69.95#
H, 4.85*

C, 70.64
H, 4.76

71

observed.
In addition to the spectral data, melting point, 

elemental analyses, neutralization equivalents 

and yields were listed in 7 ablel, 2 and 3.

EXPERIMENTAL

All melting points are uncorrected. Infrared 

spectra were obtained on a Beckman AccuLab4 

spectrophotometer. Proton NMR spectra were 

obtained on a Bruker WP 80 CW (80MHz) 

using TMS as the internal standard and chemi

cal shifts are expressed in ppm unit. Neut

ralization equivalents were determined by a 

potentiometric titration with 0- 092 N sodium 

hydroxide solution.
S- (2-Acetyl-2-benzoyl-l-phenylethyl)thio- 

glycolic acid (Ila)
A mixture of j8-acetyl-jS-benzoylstyrene(2.5g, 

0- Olmol), sodium ethoxide (0.34g, 0.005mol) 

and thioglycolic acid (1.84g, 0.02mol) in etha

nol (20mZ) was stirred at 16 °C. After stirring 

for 10 hours at the same temperature, cold dilute 

hydrochloric acid was added to the solution. 

The mixture was allowed to stand overnight. 

The resulting precipitates were collected by 

filtration. Recrystallization from CCI4 gave white 

crystal of 5-(2~acetyI-2~benzoyl-l-phenyIethyl) 

thioglycolic acid (2.6g, 76%) ：mp 218~224°C.

Spectral data, elemental analyses, neutralza- 

tion equivalents and yields of S- (2-acetyl-2~ 

benzoyl-l-phenylethyl) thioglycolic acid deriva

tives (Ila-IIe) were listed in Table 1.

S~ (2-AcetyI-2-benzoyl-l  -phenylethyl) ben
zenethiol (Illa)

A mixture of jS-acetyl-jS-benzoylstyrene (2.5g, 

0. Olmol), triethylamine (0.5g, 0.005mol) and 

benzenethiol (1.1 g, 0.01 mol) in methanol 

(20m/) was stirred at 10 °C.

After stirring for 6 hours at the same tem

perature, dilute hydrochloric acid was added 

to the solution. The mixture was allowed to 

stand overnight. The resulting precipitates were
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Table 3. Physical and spectral data of benzylmercaptan adducts to ^-acetyl-j9-benzoylstyrene derivatives

derivative mp (°C) ir (cm-1) nmr (ppm)
Elemental analysis

yield (%)
Ualcd (%) Found (%)

H(IVa) 137~138 1670
1720

2. 06(s, COCH3)
3. 32 (m, SCH2)
4. 52((1, CH-CH)
5. 04 (d, CH-CH)
7.12〜7.98 (m, Ph)

for C24&O2S
C, 76.97
H, 5.92

C, 78.12
H, 6.04

98

p-C l(IVb) 121~122 1670
1720

1.98(s, COCH3)
3. 22 (m, SCH2)
4. 25 (d, CH-CH)
4.61 (d, CH-CH)
6. 92〜7. 65 (m, Ph)

for C24H21O2SCI
C, 70.48
H, 5.18

C, 71.56
H, 5.36

78

p-CH3 (IVc) 119〜120 1670
1710

1.98(s, COCH3)
2.12(s, CH3Ph)
3. 23 (m, SCH2)
4・25(d, CH-CH)
4.82(d, CH-CH)
6. 86〜7.88 (m, Ph)

for C26H24O2S
C, 77.28
H, 6.23

C, 78.46
H, S6.46

77

/>-NO2 (IVd) £13 - 136 1670
1720

L96(s, COCH3)
3. 31 (m, SCH2)
4.45 (d, CH-CH) 
4.85(d, CH-CH) 
7.02~7.98(m, Ph)

for C24H2Q4SN
C, 68.71
H, 5.26

C, 69.56
H, 5.05

78

m-a (IVe) 104~105 1660
1710

1.90(s, COCH3)
3.25 (m, SCH2)
4.15 (d, CH-CH)
4.75(d, CH-CH)
6. 95〜7. 80 (m, Ph)

for C24H21O2SCI
C, 70.48
H, 5.18

G 71.68
H, 5.36

73

collected by filtration. Recrystallization from 

benzene gave white crystal of S- (2-acetyl-2- 

benzoyl-l-phenylethyl) benzenethiol (2.74g 76 

%) ：mp 138〜139 °C・ Spectral data, elemental 

analyses and yields of S-(2-acetyl-2-benzoyl-l- 

phenyl-ethyl) benzenethiol derivatives (Illa-IIIe) 

were listed in Table 2.

S~ (2-acetyl -2-benzoyl-l - phenylethyl) ben 
zylmercaptan (IVa)

A mixture of jS-acetyl-^-benzoylstyrene(2.5g, 

0.01 mol), triethylamine (0- 5g, 0.005 mZ) and 

benzylmercaptan (1.248g, 0.01 mol) in methanol 

(20mZ) was stirred at 10 °C.

After stirring for 3 hours, dilute hydrochloric 

acid was added to the mixture. The resulting 

precipitates were collectes by filtration. Recry

stallization from benzene gave white crystal of 

S~ (2-acetyl - 2 - benzoyl -1 - phenylethyl) benzyl

mercaptan (3.67g, 98%)：mp 137~138°C. Spe

ctral data, elemental analyses and yields of S- 

(2~acetyl-2-benzoyl-l-phenyl-ethyl) benzylmer

captan derivatives (IVa-IVe) were listed in 

Table 3.
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